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THE PROBLEM .AND DEFINITIONS OF TERMS USED 
During the past few years consider able interest growing out of 
concern has been toward mottled enamel. I ts world-wide distributi on 
makes it a problem of more than national interest . Outside the 
United States,, endemic mottled enamel has been reported in Engl and, 
Italy, North Africa , Argentine, J apan, China, and other numerous 
placeso 
The first article on mottled enamel in dental literature 
was published in Dental Cosmos (Black and McKay), in 1916. I n 
this article Dr. Black described the histology as showing absence 
of the cementing substance between t he enamel rods, whi ch accounted 
for t he grayish, spotted -- and in some cases the dead white--
appearance of the teeth. Because of t his grayi sh splotched appear-
ance he gave i t t he name 11mottled enamel" which name was us ed 
until after discovering the cause, t he better defined word, 11Dental 
fluorosis", was substituted. The pr esent writer's contri bution 
eonsists of a description of t he conditions found in the most 
endemic area in the state of Kansas. This area is wit hin t he ci t y 
l imit s of LaCrosse, Kansas. 
THE PROBLEM 
Statement of the problem. It was the purpose of this study: 
(1) to compare the teeth of the endemic area to those of a control 
group; (2) to show the relationship of natural waters containing 
from .1 to J.6 ppm of fluorine; and (3) to illustrate that if the 
same study is made in future years, with all data being the same, 
that any set of repetitional data will give the same results. 
DEFINITIONS OF TERMS USED 
Dental fluorosis. A term that is also known as mottled 
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enamel caused by an excessi ve intake of fluorides in drinking water. 
It produces brown stains upon the enamel of the teeth. 
Endemic. As referred to in this paper endemic shall refer 
to areas that contain over 1.5 ppm of fluorine as fluorides and 
result in mottled enamel.. 
Nonendemic. Shall refer to areas that contain less than 
1.5 ppm of fluorine as fluorides and in which no mott led enamel 
occurs. 
Measurements of effects. For purposes of clinical diagnosis 
and recordi ng quantitatively the various de r ees of severity the 
following standard of classification was developed (Dean 1938 ) each 
t ooth present in the mouth being classified under one of the 
following groupings: 
Normal. The enamel presents the usual translucent semi-
vitrif orm type of structure. The surface is smooth, glossy, and 
usual]y pale or creaJTlf white. 
Questi ona'Ib.ihe. The. enamel discloses slight aberrations 
from t he trans lucency of normal enamel, ranging from a few white 
specks to occasional white spots. This classification is utilized 
in those instances where a definite diagnosis of the mildest form 
of fluorosis is not warranted and a classification of "normal" not 
justified. 
Very Mild. Small opaque, paper-white areas scattered 
irregular]y over the tooth but not involving as much as about 
twenty-five per cent of the tooth surface. Frequently included in 
this classification are teeth showing no more than about 1-2 mm. 
of white opacity at the tip of the summit of the cusps of the 
bicuspids or second molars • 
. Mild. The white opaque ar_eas in the enamel of the teeth 
are more extensive but do not involve as nruch as 50 per cent of 
the tooth. 
Mod~rate. All enamel surfaces of the teeth are affected, 
and surfaces subje ct to attrition show marked wear. Brown stain 
is frequent]y a disfiguring feature. 
Severe. Includes teeth formerly classified as "moderately 
severett and "severe." All enamel surfaces are affected ani are 
so marked that the general form of the tooth may be affected. The 
major diagnostic sign of this classification if the discrete or 
confluent pitting. Brown stains are widespread and teeth often 
present a corroded appearance. 
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SCOPE OF STUDY 
In a study of this type it is necessary to start at the very 
beginning and present some of the material that needs an explanation 
so that the reader will have a thorough interpretation. The follow-
ing material, under its own heading, will include the entirety of 
the study from the development of the teeth to the st~dy of dental 
fluorosis made at Lacrosse, Kansas. 
TEETH AND THEIR DEVELOPMENT 
True teeth are found in or about the oral cavity of 
vertebrates, where they serve a variety of purposes. Because of 
the varied functions to which typical teeth are subjected, it is 
very hard to define the term. However, Simkins (1937) states that 
trhe harder and more durable structures in and about the oral cavity 
or jaws of vertebrates which are used for offense, defense, protection, 
prehension, and mastica-ttion shall be considered teeth. A typical 
tooth is composed of several materials which differ in hardness, 
structure, and surface appearance. All true teeth have a pulp 
cavity to which blood vessels and nerves are supplied. The materials 
that make up the teeth are listed as stated by Endelman and Wagner 
(1923). 
Enamel. The enamel, the hardest tissue of the body, is a 
speciali~ed f orm of calcified epithelial tissue of ectodermic 
origin, which surrounds the cr,own of the tooth and extends to the 
gingival line. The enamel varies in thickness from the gingival 
line, where it is the thinnest, to the incising edges where it is 
the thickest. Chemically, the enam:el is composed chiefly of salts 
of calcium, wi t h a trace of salts of magnesium, and other salts in 
smaller proportions. 
Dentine. The dentine forms tre bulk of tre tooth being 
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covered by t he enamel in the crown portion of the tooth and by 
cementum in the root portion. Even after the removal of the enamel, 
the outlines of the mass of denti ne f ollow the general shape of the 
crown and root of the tooth. Dentine is hard, though elastic, 
usually of a yellowish-white color and of a slight degree of trans-
lucency . It is a specialized form of calcified connective tissue 
of mesodermic origin. 
Cementum. The cementum is t hat bone-like tissue which envelops 
the root of the tooth in its entirety and which, beginning as a 
s l ender covering at t he enamel line, gradually increases in thickness 
until the apical region is reached, where it is the thickest. It 
resembles bone but differs in that it does not contain a blood or 
nerve supply of its own. 
Pulp. The pulp of all teeth is t hat soft, inner layer in 
which the vascular tissue and nervous t issue collect before entering 
the tooth. 
There are two sets of teet h t hat consist of different types, 
first the deciduous or milk teeth and later the permanent teeth. 
The deciduous teeth are twenty in number, ten in each jaw. The 
permanent teeth replace the deciduous teeth later in life and are 
thirty-two in number,, sixteen in each jaw. The types of teeth are 
as follows: 
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Incisors. They are eight in number, four in each jaw. They 
are spe cially adapted for cutting both by position and shape. 
Cuspids. The cuspids, usually called canines are four in 
number , two in each jaw. They are pointed and serve as a cutting 
tooth . 
Bicuspids. The bicuspids, sometimes called premolars , are 
eight in number, four in each jaw. They have broad crowns and serve 
to cut and grind food. 
Molars. They are twelve in number and are special1y adapted 
for grinding. 
As to t he development of the teeth, (Arey 1946), t hey are 
historically products of the skin; but it is t he ect oderm t hat 
plays th,e leading role. A tooth i s a greatly modified connective -
tissue papilla that has both undergone a peculiar ossification into 
dentine and becorre capped by a hard enamel elaborated from the 
epidermis . In addition, the base encrusts with cementum, a bony 
deposit. The enamel is from ectoderm; the dentine, pulp, and 
cement are mesodermal. 
In the development of the teeth (Krafka 1942), the embryo 
has reached the S mm. length before there is an i ndication of the 
separation of the jaws into two ridges. There first appears two 
ect odermal growths, a labial strand and a dental strand. The first 
disintegrates and sets off the second ridge from the lip and cheek 
and thus establishes the primitive gums. From the dental strands 
arise a series of epithelial buds, the enamel organs, ten in each 
jaw corresponding to the deciduous teeth. A condensation of 
mesenchyme occurs about the tip of each bud. This becomes papilla-
like and invaginates i nto the end of the bud. The enamel organ 
now presents an inner enamel membrane, an outer enamel membrane, 
and a central pulp. The cells of the inner enamel membrane 
differentiate as the ameloblasts. The outermost la~er of mesencbyrne 
cells of the papilla form the odontoblasts . These cells deposit a 
layer of dentine ±n t he basement membrane between themselves and 
the ameloblasts. The ameloblasts t hen lay down a layer of enamel 
on the outer surface of the dentine. This process takes place at 
the tip of the papilla. As more dentine and enamel are added, the 
tooth grows in size in keeping with tre increase in size of the jaw. 
After tre crown of the tooth has reached full size, the process of 
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the dentine formation continues until the root is formed. Fibroblasts 
in the surrounding connective tissue differentiate as cementoblasts, 
and the cement is laid down as a bonelike structure on the root of 
the tooth. 
The enamel organs for the permanent teeth are formed from 
buds growd..ng from the necks of those deciduous teeth. Three additional 
uds ar e made in each quadrant of the jaw. They extend outward by 
he extension of the dental shelf and these are for t he molars. 
The cutting times of the individual teeth are more or less 
1pecific . Delay is taken as an indication of retarded development. 
rhe firs t tooth to be cut i s an upper incisor. The time of 
aruption is from the sixth to the eighth postnatal month. The 
f:ir st permanent tooth is a first molar, cut in the sixth or seventh 
year. It is followed by a middle incisor in the seventh or eighth 
year. The "wisdom" teeth generally appear from the eighteenth to 
the twenty-fifth year. All of the baby teeth are normally shed by 
the end of the twelfth year. 
CARIES PREVENTION AND DENTAL CARE 
It is with children that dentistry has had its greatest 
success in preventing tooth decay. Th highest rate of decay is 
found among children between five and eight and between twelve and 
eighteen years of age. Adults also through neglect permit their 
teeth to deteriorate until restorative methods are necessary. It 
is estimated that, in this country alone, children between the ages 
of six to eighteen need more than 300 million dental fillings. 
Dental research has done much already and there is promise 
that i t will do more in the future in order to reduce the rate of 
decay . 
Many people are familiar with the effects of fluoride in 
preventing decay~ Fluorine is a chemical element which in its 
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3 f orm is a gas. It combines with other substances to form 
orides . 
For a long time dentists noticed that persons who spent 
early part of their lives in certain areas were singular]y 
Je of dental decay; but that also in areas containing too much 
~orides in the drinking water caused dental fluorosis. 
Scientists began to ask -- if it is fluoride that prevents 
,cay why not i nt roduce it in comnmnity water supplies in areas 
• 1ere there i s t he usual rate of tooth decay but i n small enough 
nounts to avoid fluorfusis or mottling . 
This was done in a few communities and some success was 
sported as a result. More and more communities in various part s 
if the country added fluorides to their drinking water just as 
:,hey did chl orine to combat dangerou s bacteria. At that time, 
however , dental scientists urged ot r communities to wait awhile 
until thorough tests could be made before going all out for this 
project . 
These experiments have now been going on long enough to 
etermine that the artificial addition of fluorides to drinking 
water under careful controls does help prevent tooth decay. 
In Grand Rapids, Michigan, Newburgh, New York, Sheboygan, 
Wisconsin, in Texas communities, and elsewhere, it was found that 
the f l uor idation of drinking water had by all means reduced tooth 
decay . 
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At Newburgh, New York, it was found that among some 3,200 
school children, the rate of decayed, missing, and filled teeth 
dropped from 20.6 per 100 permanent teeth to 13.9 during the last 
four years, a reduction of 32.5 per cent. At nearby Kingston, New 
York, where the water was not fluoridated, the rate still was 20.2 
decayed, missing, or filled teeth per 100 permanent teeth. 
After reviewing all the evidence, the House of Delegates 
of the American Dental Association, which acts carefully in 
endorsing any new procedure, recommended that municipal water 
supplies be fluoridated when approved by the local dental society 
and other local health authorities. 
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There is another phase of fluoride treatment to prevent 
dental decay. - This is the so called topical application of sodium 
fluoride solution to the teeth by a dentist or dental hygienist. 
Since there are no community water supplies for farm areas and 
maey small towns, topical application of fluoride would be the only 
form of fluoride treatment available to these areas. 
It has been found that application of sodium fluoride has 
reduced dent~l de cay by 40 per cent in large groups of children; 
but results vary among persons and benefits may not be obtained by 
every child. Results have been so favorable for chilrlre~,however, 
that the Council on Dental Health of the American Dental Association 
has recommended that the fluoride treatment be used as a matter of 
routine in private dental.offices and in community dental health 
programs. 
Topical fluoride treatment is a simple one. The dentist 
cleans the teeth, dries them thoroughly and then applies the 
solution, allowing it t .o dry on trn teeth. A series of four 
separate applications is given in each complete treatment. The 
four applications usually are given about two to seven days apart. 
Treatments usually are given at about tre ages of three, 
seven, ten, and thirteen years, so that all teeth will be treated 
soon after they come in. When applications have not been given 
at those ages, however, they can be given later. 
It should be noted that fluorine is a poison and should not 
be used in self-treatment because it is dangerous. Fluoride treat-
ment should be given only by a dentist or a dental hygienist. 
There are a number of tablets, tooth pastes, and tooth powders, 
mouthwashes, and chewing gum containing fluorides on the market. 
There is no convincing evidence at the present that they are 
effective in preventing dental decay. There is more evidence 
that they are not effective. 
Dental scientists now are conducting studies to ·determine 
whether tooth paste an::l powders containing ammonium chemicals may 
reduce the rate of cavities. There are a number of these pre-
parations on the market at the present. The outlook for them seems 
promising and many dentists are recormnending the use of the new 
arnmoniated dentifrices. The real value of these preparations wi 11 
not be known until the studies are completed. 
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Experiments also are being made to determine the value of 
penicillin in preventing tooth decay. Penicillin has been success-
ful in curing sone acute diseases of the gums and toothsupporting 
structures . More research is necessary before its value as a 
decay preventive can be determined. 
In the control of tooth decay, the regular brushing of the 
teeth after eating helps to eliminate particles of focxi which may 
cause decay-producing acids. A good toothbrush should have a flat 
brushing surface and two or three rows of stiff, firm bristles. 
Everyone should have two toothbrushes so that they will dry out 
between brushings. 
Here are a few simple rules to follow while brushing the 
teeth as stated by tre American Dental Association: 
1. Brush each tooth a t least five times. 
2. Brush chewing surfaces with a scrubbing stroke . 
3. Brush the surfaces next to t he tongue as well as 
those next to the cheek. 
4. Brush the teeth of each jaw separately in order. 
It is very important that children brush their teeth immedi-
ately after they have eaten candy or other sweets. Dental scientists 
have shown that the acid which attacks tooth enamel is formed by 
action of bacteria, known as lactobacilli, on carbohydrates, 
especially sugars. Each time that a sweet is eaten, the teeth 
are attacked by hidden bursts of acids if they are not brushed 
within a short time. 
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To keep candy away from children is very difficult, especial-
ly between meals; but it would be much better for their dental 
health if they were given fruit, nuts, or popcorn, instead. 
Chewing gum also may be harmful to the teeth beeause of its 
large content of sugar. 
It is important that children get an adequate amount of 
calcium and phosphorous before the age of eight, while the permanent 
teeth are still developing. If a ·child gets a quart of milk a day, 
with a good selection of other foods, all the calcium and phosphorous 
requirements of normal development will be met. 
Fresh fruits and vegetables have long been recognized for 
their nutritious benefits. They contain vitamins and most of them 
are detergents in that they function as a tooth cleanser. If an 
apple or similar fruit is eaten for dessert, sticky foods are 
cleared away, and the mouth ani teeth feel clean. Fresh fruits are 
much better for general health than rich pie or cake. 
While tooth decay is generally a disease of children, disease 
of the gums, known as peridontal disease, is chiefly found in 
adults. Once in a while gum diseases are found in young people. 
Healthy gums and healtcy bone that supports the teeth can be had 
by proper mouth care and a good diet. The gums become swollen and 
bleed easily if there is a vitamin C deficiency. If t his deficiency 
continues for a long time, the bone surrounding the teeth may become 
destroyed and the teeth will loosen and fall out. This disease, 
commonly referred to as pyorrhea·, can be cured in most instances, 
provided treatment is not too long delayed. It cannot be cured by 
tooth pastes, mouth washes or aey one medicine. 
lit-
Modern dentistry, through research and experiments, is making 
tremendous strides in preventing and controlling dental diseases. 
As the experiments continue, more and more progress can be expected 
in these fields . 
FLUORINE:, ADVANTAGES AND DISADVANTAGES 
Fluorine is widely distributed in the earth I s crust. It is 
three times as abundant as copper, fifteen times as abundant as 
lead. 
It is found in several substances. It is a by-product of 
the rock phosphate industry. Until that industry began to save it 
and sell it, it would contaminate the nearby landscape and affect 
pastures so cattle would be killed by eating the grass. 
Marco Polo first recorded an incident with fluorides when 
his horses' hoofs rotted from contact with the poison in his 
travels in China. 
Fluorine is Jargely used in the steel industry as a flux 
to give fluidity to the slag in open hearth furnaces. It also 
helps to remove impurities such as sulphur and phosphorous. 
The chemical industry is tte second largest user of 
fluorine, )the compound is employed in making hydrofluoric acid. 
It provides the propelling force used in household ttbug" bombs. 
The making of high octane gasmline also uses the element and it 
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is also used by the ceramic industry. 
Every owner of a modern refrigerator has a fluorine device in 
his home. In about 1930 freon refrigerants made their appearance, 
using a fluorine compound as a refrigerant instead of the meteyl 
chloride used previously. The enamels on the refrigerator have 
fluorides in them. The brazing of metal parts is aided by a 
fluoride compound. Fluorine is the only t hing used to etch glass. 
As was stated before, fluorine is a deadly poison, but when used 
in weaker solutions can be used in safety. 
The Harshaw Chemical Company of Cleveland is one of the 
principal producers of the fluorides. George C. Whitaker , manager 
of the technical service at Harshaw, is cons:idered in the field as 
one of the world authorities on fluorides. 
Whitaker was asked some of t he questions that Cleveland ' s 
industries were asking atout possible effects of fluorides if 
they were added to the drinking water. Questions such as: "Will 
it have any effects on making of beer or spirits? How will it 
effect the making of rayon? Will it be harmful to livestock? 
Will it kill the bacteria in septic tanks or affect sewage treat-
ment in any way?" To all of these, Whitaker answered, "One part 
per million of fluoride in the water would have no ill effects in 
any of the industries. In fact, the brewing industry uses fluorides 
to keep mold from developing and as an antiseptic in cleaning 
equipment." He stated that he did not know of any reason why 
fluorides should not be added in this amount to the city water 
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supply. 
It can be stated that fluorides have more advantageous uses 
than it does of the disadvantageous uses. 
CHEMICAL ANALYSES OF KA.NSAS WATER SUPPLIES 
A complete analysis of all tre city water supplies in Kansas 
was obtained from the Kansas State Board of Health at Lawrence, 
Kansas. The city of Lacrosse was chosen for the study of dental 
fluor0sis because it has more parts per million of fluorine as 
fluorides in its water than of any other city in Kansas. 
The ana]yses of all the city water supplies has been 
compiled by tha Division of Sanitation of the Kansas State Board 
of Health . The foregoing analyses gives the mineral content of 
all the water supplies in Kansas. The following are notes regarding 
the analytical results of the analyses . 
Colunm (2), Source -- Either deep, shallow, or surface 
wells. 
Column (3), T. s . -- Total dissolved solids expressed in 
parts per million. 
Column (4), SiO 
Column (5), Fe 
Column (6), Mn 
Column (7), Ca 
Column ( 8)' Mg 
Column (9), Na 
2 
Silica expressed in parts per million 
Si02• 
-- Total iron expressed in parts per 
million Fe. 
-- Manganese expressed in parts per 
million Mn. 
Calcium expressed in parts per million 
as calcium ion. 
Magnesium expressed in parts per 
million as magnesium ion. 
Sodium expressed in parts per million 
as sodium ion o • 
Column ( 10) , 
Column (11), 
Column (12), 
Column ( 13 ) , 
Column ( 14) , 









Carbonate expressed in parts per 
million as carbonate ion. 
Bicarbonate expressed in parts per 
million as bicarbonate ion. 
-- Sulfate expressed in parts per 
million as sulfate ion. 
Chloride expressed in parts per 
million as chloride ion. 
Nitrate expressed in parts per 
million as nitrate ion. 
Flubride expressed in parts per 
million as fluoride ion. 
Total hardness expressed i n parts 
per million as Caco3. 
Non-carbonate hardness expressed 
in parts per million as Caeo3• 
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Column (18), TA -- Total alkalinity expressed in parts 
per million as Caco3 
Carbonate hardness is equal to total hardness minus 
non-carbonate hardness; i •. e. carbonate hardness = TH NCH 
Grains per gallon = parts per million 
17.1 
Data compiled in 1950. 
(1) ( 2) (3) (4) (S) (6) ! ( 7) ( 8) (9) (10) (11) '(12) (13) (14) I (15) (16) 1 (17) I (18) 
City Source T.S. Si02 Fe MP Ca Mg Na C01 HC01 SOJi Cl NO~ F '1:.H. N. C.H. T .A. . -. 
Abilene SW.So 211. 15. .. 06 • oo 46. 9.3 13. o.o 145 • 30 • 11. 19. 0-.-2 153. 34. 119. .. 
Ar!.ra SW ~75. 28. . n .oo B8. lL.. 29 • o.o h07. 70. 19. 38. 0.,2 402. 68. 'H4! .. 
Al l.o::,n SW 2334. 13. • 45 .oo 422 • 102. 123. o.o 388. 140. 80. so. "oJf 1472. 1154- 318. 
Alma SW 684. 16. .oo .oo 152. 31. 23. o.o 393. 148. 34. 40. p_.,2; ' 506. 184. 322. 
Almena ~{{ 457. 34. • 70 • 26 105. 20. 24. o.o 411. 31. 18 • 1.2 "'.".lJ' I• ~ ..._~ ·, 344. 1. 337. 
Alta Vista DW 440. 12. .03 • oo 73. 39. 28. o.o 366. 80. 12. o.Bt , J:f£1; 342. 42. 300 . 
Alton SW 620. 22. • os • 00 112. 16. 69. o.o 346. 99 • 44. 58 . 
~-r.:,, '; i 
' ;01_.-J ti 345. 61. 284. 
Altoona Su. 398. 2.8 .22 .oo 77. 9.0 41. o.o 120. 113. 71. 1.4 (~~61'2( 229. 131. 98. 
Anthony SW 387. 15. • 06 • oo 59 • 17. 48. o.o 212. 88. 37. 4-4 ~,~gj·lt 217 • 43. 174. 
Arcadia DW 722. 7.4 .10 .oo 58. 26. 1 81. o.o 311. 4S. 241. 1.1 :;:~\~; 2s2. o. 255. 
Argonia SW 272. 16. • 02 • oo h2. 17 .. 28. o.o 210. 2h. 11 • 28. ~~t&tJ 17h. 2 . 172. 
Arkansas City SW 688. 12. • 06 .15 96. 20. 117. o.o 268 • 106. 170. 6.2 ·.:,J;,;:, . .. J),~4 322. 102. 220. 
Arlington SW 336. 14. • 01 .oo 45. 5.6 62. o.o 133. 15. 87. 27. •'. '·"!' ·-;, -::tt.Q:.,2 . 135. 26. 109. 
Arma DW Boo. 9.8 •. 15 .oo 60. 26 . 216. o.o 427. 51. 226. o.w. ::•'~l~~-- 256. o. 350. 
.,,,-"'" - :.;.. 
Ashland SW 1026. 23. .07 .01 164. 59. 60. o.o 259. 482. 44. 7.1 .{QJ$ , 652. 440. 212. 
Assaria SVl 51:)2. 28. 4.9 .. 11 12). 21. ho. o.o 442. 92. 16. o.6E k,:" o!~ 394. 32. 362. 
Atchison Su. 4o6. 6.o .21 .02 58. 16. 55. o.o 155. 163. 21. 3.9 ·:/6;5· 210. 83. 127. 
,; )> ,-
Atlanta DW.Sp 317. 9 .. 8 .OB .oo 99. s.o 12. o.o 323. 9.1 9.0 8.9 t~:0\ 2- 268. ). 265. 
Attica SN 359. 17. .02 • oo 62. 14. 37 • o.o 206. 60. 37. 9.7 
L:.::~;,. 
:·a; y · 212. 43. 169. 
Atwood SW 687. JS. .02 .13 106. 34. BS. o.o 510. 105. 36. 7.S 
. ,;;;: . 
,1!~5. 404. o. 418. 
, :- ·'. ' 
Au"1.lsta Su 245. 2.4 .05 • 01 44. 9.0 27 • 11. ll3. 21. so. 2.1 I r 146. JS. lll. , , 0, 3 
Aurora DW 439. 13. 3.6 ·.11 114. 11. 26. o.o 368. 71. 6.5 o.88 O,'!~-, 330 • 28. 302. 
Axtell SW S97. 9.h • os • 01 103. 17 • 54 • o.o 427. 39. 65. 53. .f "i ;;;, o •. J_ 409. 59. 350. 
Baldwin SW 172. 17. • 21 .09 35. 9.2 12 • o.o 155. 8.2 9.0 J.2 .5-fc., 126. o. 127. 
Barnard SW 2321. 36. • 34 • 13 86. 35. 732 • 0.0 783. 284. 715 . 4.2 . -o.tl 358. o. 642. 
Barnes DW 514. 18. • OB .oo 94. 42 • 31. o.o 433. 37. 20. 66. 0.1 407. 52. 355. 
(1) (2) (3) j (4) (S) (6) (7) (8) ' (9) (10) (11) (12) : (13)' (14) 1 (15) (16) (17) 1 (18). 
1-=B=axt=~::...: t_;:;;;;.1:~D;.:..r=in:.:J:11?=S-+So~D urc;,;.;.Vl--te .,_.c,;\3:.,:
0
.::...:.<+l _s....;:::..::.~.::..6 i---,:;~.:::.~O;:;...+-Mn=· o=o;..+-... :::..;:;:..:;... +-"l"'-M 9--~-+-=Nr;:,.:-+-c-=:c...:.·~..=;.o+-H-=~;.J..~..!...~7 •:+-.::;.::=-..:
11
.=-+ ..... :~~:....:.•-4-N-O.;.~ -.:.;• o=+,~ \:;. \ ~: f.\:/ · 
Bazine SW 1088. 36. .oo .00 188. 25. ns. o.o 328. 353. 98.. 58. B . 572: 303. 269: 
Beattie SW 839. 21. .05 .oo 116. 45. 92. 0 .0 383. 289 . 28 . 25. ·g;  4 74. 160. 314. 
'7 ·--;';,/ 
Belle Plaine SW 228. 13. .011 .00 1S. 11. 28. 0.0 l~I,. 1'3. 17. 29. _'f;·tf:~;c:; 
- ~-·~ 
Belleville DW 3)2. 31. .00 .00 83. 9.0 22. 0.0 303. 6~2 22. 6~6 
R£>1A~t Su h27. 9.2 .07 .0? 21. 4.6 llS. 7.2 61. 127. 89. 4.4 
Bel?1re SW 280. lJ. .oo .00 62. 6.4 24. 0.0 209. 14. 17. 28. 
--------t----+--t-----+----t----t--t------+----+-----11----+---4----+-----I-' 
Benuington SW 303. 21. .06 .. 12 70. 7 ,2 24. 0.0 261. 18. 12. 8.0 
Bird City DW 301. 38. .04 .00 31. 14. 44. 0.0 224e 18. 10. lJ. 
Bison SW- c;c;2. 18. .06 .01 1·:n. 14. 21. o.o 101. JO. 78. 62 • . · 
t, 
Blue Ranids SW t;o7. 11. .00 .00 118. 26. 16. 0.0 3r:;c;. 99. 16. 23. "" ...;. ". 
Bogue SW 589 • . 28. .23 .00 123. 15~ 38~ 0.0 260. 157. 20. 58 • . ~?"Q{'.h 
__,;;;:_..Bo=nn~er~SnJ;;.:r~i=n=lg-=-,S-t--=-sw;.:.__+-=4~7..;:;l~. ~2.;;:.4~--t--~· 8;;.::4~...:•:..:;;2;..;:.8+=1;;.::l:::_3 ·~-=-16.:._•~_:;l:;.::2~--+_:::.o..:.;. o::.+-=..:.34::.::0:..:..-t-=6:.::::5_:.· -J--=1..:...7.:..• -1---::1~•47 _;•~:r~i 
Brewster f)W- "·-- 3-ao:. -- t.6; ~00 .-eo 17. 17 . JO. o.o 206. JO. 10. 
Brookville SW 9',7. lh. 2.9 .11 127. r.;o. 107. O.O 312. 111. 96. 
Bucklin DW Jlh. 17. .10 .03 6 7. 14. 19. o.o 268. 14, 14. 
Buhler DW L68. 17. . 09 .oo 27 . 1r:;. 1or.;. ll1. 61. 186. 62. 
Bunker Hill DW 681. 16. 2 .1 .00 160 . 8.h It 1. o.n 270. 229. l1h. 
Burden So 348. 11. .14 .01 102 7.6 16: 0.0 327. 13. 12. 
Burlingame Su 261. 1.6 .06 .02 54. 16. 18. o •. o 198. S2. lh. 
Burlington Su 335. 4.6 .04 .00 43. 20. Jl. 8.4 65. 98. 60. 







1. 7 :.t:fili1;9 
Burr Oak SW 841. 29. .22 . 48 155. 34. 63. 0.0 356. 325. 17. 10. ,.ii:t 
Burrton SW h68. lh. 1.2 .10 80 . 17. l, o . 0.0 171Q C:7. 11 9 _ 6 fi :_.~:~t!~ 
•',,,•i~' 
Bushton DW h12. 1c;. .0!1 .00 10c; . 11. ~2 . 0.0 119. 29. 17. 19~ l ·' ,9';.f; 
,_.....C __ al~dw_;;e;.,;;;1=1 __ _.,.:.._..:Si:::..:.'{;.__.;i........::l= c;J, I •::.1---=ll=-=•~...:•:..:::0;,::;.2_i_...;.•.:::.;00~_ 6:::..:8::..:•....i.._.:2~L __,_..=:2..:::..2 ;;_• _i.,.l ___;o~,-=o :___;::2...c.;71::;..:•:..,___;L=· 5~·___,l__-=2-=--2 ;:__. J-1 - -· 4 .l.J. . 0 "31 
112. 22'. no. 
244. o. 248~ 
76. 12. 64. 
181. 10. 171. -
204. O. 214.~ 
1)5. o. 184. 
390. 142. 2h8. 
uo2. 111. 2n ! _ 
)68~ 155. 213. 
348. 69. 27~.! .. 
162 • 0. 16~_. __ 
S22. 2'50. 272. 
224. 4. 220 •.. 
129. r.;c;. 1i.u. 
lt 1)1. 211. _2.,1~ .. 
286. 18. 268. 
200 . 38. 162. 
190. 123. 67_.__ 
386. lOh. 282. 
526. 234. 292~ 
nn , ? R. .lh.2. .... 
'0" . 20 . 278 .~_ 
2r:;6. 1L. __ _g_22 "' _. 
(1) 
City 
(2) (3) (4) (5) 
Sol.11'00 T .S. SiO,., Fe 
( 6 ) (7) (1:1) {9) ' ClO) {HJ p.Z) \.J.JJ \.14/ l.l)J \..l..O/ \.!.IJ p.or 
Mn Ca Mg Na CO~ HCO~ S01 Cl NO~ F T.H. N.C.H T.A. 
- - - ·-s'"'. •)<':,+; • 
r.ani:>'IT ~,, 437. ).8 .os .oo 75. 10. 58. o.o 240. 22. 93. 2.2 ' o·.-.J,: 228~ . 31. 197. 
Canton SW 532. 22. .44 .00 109. 14. So. 0.0 343. 49 . 52. 38. I 3~0. 49. 281. 
i---:::C:..=a:.;.:,;wk:.:.:e:::.r_C.:::.:i:::;.::t::.t.'Y_--4-.-:S~W:___1-::2h= %.:+--==-29~•~i----,:•:..:;0.;::..2 +--• OO~Fl=05::;.:•~...;;l=0=•-+-.... 1~9. -t--=-0 •=o--+-1...._,,c;7.;:.. -+---"L."--c;. +-2;:;;..7:....a•-;,-1;c,,3a...•-t- 30 3. 10. 29 3 !. 
jg;f . ' • 
. G'.e-4•;;--:-~.,,., ),QI, t;J, ?() ll llt;L lQ. Q_n (LO ~10 2c;. 10. - 19. ..--;,f;tl .. 1 J,~J,. 16. l,lA. 
·,r"£. ' 
Centrali:a ·'-. SW 611. l',. 2.8 .37 112. 25. 67. 0.0 l,nl. 169. lS. 1.7 ·1=8iI!;-~;, 182. r,1. 1~-
·. Ch~nute ·· · ·-Sµ 314. 4.6 .Bo .02 JO. 10. 62. 7.2 66. 101. 54. 3.2 j~.;I 116. 50. 66. 
Chapman SW .• , _.627. 15. .05 .00 117. 38. 24. 0.0 317. 144. 40. 41. ~:":\ ;,:a;· 448. 188. 260. 
1---=-----~1----...---'-+--"---+--"-+---+----t-----+---+-----t----~---t-----i---
~C;.:.:ha;;;::s:.::e ___ --1,....:ffi~rf~~35:1.::•; 5~ ..• I'--=;;; l=4~· • •"--. +--.:...::.0:...::.e-1-..:;.•=15~66~•-+-_.:..;7 ·=2+-==S:_.:8..;;... -+--=-0 •;:..;;0~2='5..;;..6.:;.... ~2=4=•-1-..::;..:..; S7 •'-+-_:;;4i;,.;;..o.;;....; j:~: 194 •·· O. 210. 
















DW 529. 9.2 .17 
~11 212. 1.6 .06 
Su 101. L..o .07 
DW 266. 15. .01 
mv h9t5. 31. .10 
SW 9h0. 26. .02 
SW 422. 39. .01 
SW 337. 19. .06 
SW 177. 28. 1.6 
nw 189. 1c;. .11 
.Sn ? ?l I 1 _ 2 . OQ 
W 101 37. .06 
S1/ 201. 12. .00 
nw nl, ?8_ .1< 
DW <h7 6.6 .1c; 
DW t;12 17. .03 
l nl 1 Fil • 
. oo 69. 33. 12. o.o 342. 84. 61. o.6t I Joe. 28. 28o. 
.c 
.oo ?I• .. 8.8 L.7. h.8 c;c;_ 30. 79. 2.1 .... 96. 
.oo 63. i;.h 16. o.o 12. 150. 
.oo so. 10. 23. o.o 1a1. u6. 
.oo 83. 11. 78. 0,0 317. 16. 





. nn f-.n 
.01 6u. 


















l1 l . 
21. 
2. 
lC:. l? ().0 ?t,c;_ l? • 
6. 8 15. 0.0 18L.. lilt. 
?t;°. 1?7. o.o 197. 68 • 
20. 2.9 ' 1 7Q • 1 S 1. ?f, -
166. 11. 1c;1_ 
2S2. o. 26o. 
631. 329. 302. 
310. 13. 297. 
225. 46. 179. 
20. o .6! ,~ro:~: 102. o. 216. 
21. 
7c;. 
t ' ;l .I 





1 f\ ?nl 
37. 151. 
0. l?c;. 
(l} i (2) I (3) i {4) (5) {6} ( 7) I (ti) (9) (lUJ l ll..LJ \ .l..C J \ .I...) I \ ....... , I ,~,.,' . \ -- , , - . , ·-
City Source T.S. Si09 Fe Mn Ca Mg Na C01 1HCO.., S011 Cl NO~ I F T.H. N.C.H. T.A. .,, ! ft.~ i , 
C:nnwav Snrin~s SW 21n. 16 . . 01 .oo 2c;. 6.o 2c;. o.o 56. 24 . 9.5 71, f0;, ,(i\ 87. 41. 46. 
Copeland l · DW 228. 11. .oo .. oo so. 8.6 12· o.o 182 . 7. 8 1). 13. :·~dw 160. 11. 149. -
Cottonwood Falls SW sso. 12. .J3 . so 125. 33. 26 • o.o "' :li..r,, 499. 64. 17. c; •. 1 0(~ lil18. 19. uo9. 
Council Grove Su j 179. 1.8 • oh •. 00 46. 12. 3.C o.o 151 • 25. 1). 2.0 . ,O;J 164. 40. 124. 
Courtland Sil 1261. 16. 7.1 • 86 229. 30. 131. o.o 316. u63. 167 • 2.1 
<jC 
,ni,©.. ·7. 695. }_t16. 25~~--
Cuba DW I 611,. 8.6 .10 • 08 42 . 11. 188 • o.o 437. 144. 31. 6.2 
ju J .'.oi:li)\.;,6' , 150. o. 358 • 
~1\11;.,. ........ DW 216. 12. • 14 • oo so. S.4 17. o .. o 187. 1.6 14. 11. ''.~~4'. 147. o . 15J • -
Cunnin~ham SW 276. 12. • 38 • 01 69. 6.o 19 • o.o 222. 11. 12. 33. 
} ~r i~·:'- r ' -·di-fa 196. 14. 1.82 • 
I Damar SW 1588. 37. .16 • oo 313. 41. 66. o.o 268. 743. 45. 42. . 950. 7}0. 220 • nP.i=>rfield DW lin2. ?n. • 1 c; .01 50. 26. 52. o.o 201. 119. 26. 19. 212. 67. 165. 
63. 68. I . Delnhos SW 670. 20. • .OB .01 134. 14. 65. o.o 170. 84. :i" :0:11.l\; 192. 89. 303.~ .. 
DeSoto 622. 28. • c:;9 .1c; 18 1.6 218. ()J) c; 25 . 70. 20. 1.1 I 60. o. h.3.Q._ Dexter SW 2605. 5.8 • 34 .oo 462. 52. 178. o.o 342. 79. 970. 28 • 1366. 1086. 280. :t ,v Dighton SW 483. 51. .oo .oo 65. 37. 20. o.o 278. 42. 35. 35. ,J . ·- - 3i4. 86. 228. 
Dode-e Citv DW 937. 17. .12 .oo lSO. 30. 87. o.o 200. 437. 44. 7.1 I 498. 334. 1~ 601. lS. • 08 149. B.o 23. 307. 89 • c; '3. ld1. L 404. 152. 2r:;2. Dorrance SW • oo o.o {~• .... f" ' . 
Douglass DW 110. 4.6 .22 .03 104, 33. 127. o.o 384. 49. 201. 26. :;;~l 395. Bo. 315 ·--
Downs SVi 4111. 10. .18 .oo 100 11. ,h. o.o 1'39. 19. 27. 14. 
,;.;\f•lt'~ .• 
O(j'.(f. a~ 294. 16. 278. 




216. o . 372. 
ElTinrado Su 211.!. i.u .06 .oo c; 8 6.2 10. 7.2 111. r:;1. lh. o.o . ' ,r.- ,t ,;-,Q~li 170. SL 119. 
Elgin Sw 6oS. 18. • 19 .oo 166. n . 29. 0.0 l:f .~ ,~l fl;' 390. 59. t;h. 89. ·0.1 468 148. 320. 
r\ .\:! ... 
Elk Citv Su 276. 2.2 .6'3 .oo S7 7.0 26.- o.o 1c;o. hl. hl. e.2 .tJ •. :2' 170. h7. 121~-
Elkhart DW J1c;o . 20. • 09 .oo 6S 32 • h6. o.o i', "'" -•~-31S. 98 •. 16. 10. . o; 1, 36. 258. 
Ellinwood DW 1200. n. • 06 .n:-i 11-ic; 17. 18h. o.o 217. '>22 • 122. 2.h '., o·. i · Sll1 120. 19)1~-.. ,. 
Ellis SW 426. 31. • 05 • oo 96 12. 32 • o.o 311. 53 • 23. 19. 0 .. 2' 289. 34. 255. 
"0.4 
i 
EH--·- .1.1.. qJM l AC: l l, • 10 -00 it; 9 .)1 108. 12 • 15. 1S3. 117. 1.8 126. 9h. 32. 
(1) (2) (3) (4) (5) (6) I ( 7) ( 8) ! (9) (10) I (11} I (12J (lJJ ll4J \ .1.v7 I 
! 
Fe Mn Ca M Na co HCO l so Cl T.A. 
Si'l .20 • oo 77 • 39. 2h .. o.o 405. j 49 . lh. 20. 332. 
E oria Su .o5 4.0 13. .20 . 13. 21. 14 . 14. 45. 
Englewood SW 4'.2. so. o.o 377 . 118. 71. 23. 309. 
DW 9.8 22. o.o 198. 30 . 14. l 3o 15. 162. 
5&6 412. o.o 464. 286. 180. 25 . 58. o. 380. 
Erie 17. 46. 'J . O 850 94. 53 , 7,1 78. 70. --
Esbon 22. 66. 0 , 0 432. 207 . 57. 06. 238. 354. 
Eskrid e ~4. o.o 361. 276. 35. 29. 288. 296. 
Eudora ') . 'J 422. 206 . 85. 58. 6JJ . 284. 346. 
a o.o 7. l j. 1. 158. 8. 120..:.. 
o.o 46. so. 66. 52. 250. 
Florence o.o 29. 10 . 16. 310. 
22. 150 . 0.0 349. 119. 282. 298 ~ 
Fort Scott J.6 7.4 o.o 44~ 12. 49. 79. 
Fowler 21. o.o 33. 1-') . 8. 174. 
Frankfort r. 0 .0 o. 12. :). 26. -
Fredonia 43. o.o 33 . 74. 4S. l 56. 
F'rontenac 24 . 98. 0 .. 0 307. 32 , 110 . J . 252. 
Galena 19. 0 ') / • t:. o.o 207. 38. 170. 
Galva 60. o.o 2so. l '.) 7. 82 0 205. 
Garden Cit 2. o.o 188. 82. 13~ 1 . 
o.o 142. 28 . 12. 18. 116. 
Garnett o.o 71. 57 10. 25. 58. 
Ga lord S'rl o.o 490 . 151. 49. 7. 402.. 
Geneseo SW 241. 13. .17 o.o 168 . 7. 8 26. 138. 
Girard DW 1414. 10 .. .15 .00 105. o.o 321. 128. 570. 263. 
\ J.J \J.J \.JJ \4) _\ :> J \UJ \ tJ \VJ \ ";fJ \J.v/ \ .L.J.J I \.J.C.J \.LJJ , .uu \-'-;;JJ ! \Jo.'-'/ f ,~,, , .. ~, ; 
Fe Mn so 












(l} I (2) (3) (4) (S) I (6) ( 7) ( cj) (9 ) (10) lJ.l} l.LtJ 
I City Fe l Mn Na co HCO so 
SW .oo • oo o.o 362. 164 • 
SW .o4 .oo o.o o. 
SW 14. o.o 
Hill Cit Sff 
Hillsbo o s~i 
Hol ood 
Hoe ffiV 
Horace SiH 18. 
Horton Su • 8 18 • o.o 


























l (2) i (3) 1(4) 
~r,n'l"re r -~ I SiO"' 
(5) I (6 ) (7) i (·8) I (9-) (10) (11) (12) I (13) (14) (15) (16) (17) I (18) 
Fe ! Mn Ca Ml? Na C0'3 HCO'l SO, Cl MO~ F T.H. N.C.H. T.A. 
., .., .... .J - , --'4:,1; 
_n~ . '1n h9. 18. 40 . o.o 193. 93. 13.. B. o 196. 38. 158. _ 
. 06 . ~J 20. 14. 34 • . B. 4 51. Sl. 46 . 8. 4 107. 51. 56. i 
.oo 87. 5.2 17. o.o 178. 43. 20 . 71. 238. 92. 146!__ 323. 16 . .18 SW 
DW 295-. 38.._ .04 · .oo 4].. 17. 20. o.o 182. 31. 13. 15. 1i1ii 172. 23. 149. __ 
Su 
ffi'i 
368-. ~4 · • .01 • .oo 49 . 13. 52. o .. o 151. 128. 19. 3.0 - ~· +-'. 1=7~6~· -+----"5"--2;.,;;_.-+=1=24=•;_; 
.oo 199. 25. 6o . o.o .. h11. 1e2. 95. 62 . j-~ :~ 600. 245. 155. 1016. 37-. ' .1 -
SW.Sp 200 . 12. · . 02 .oo 36~ 4.2 22. o.o 120. 12. 12. 32. 107. 98. 
S'ii 176. l?. rm ()0 i;i_ li . 6 1.7 n n 1l. l , ll , . 11 7 l : l h6 . ?8 . llfL 
SW 627. 10. .o6 .oo 121. 1}1. 27. O.O 127. 1 81. 2i;. 5. 8 l,!12. l 7L. . 268 . 
SW 785. J'J. . 06 -.22 130. 22. 89 .. o . o 433 . 144. 54. JS. i 41.5. 6o. JSS. 
m1 h15. 16. . o6 -00 68. 21. h, . o . o 2h0. 111. 18. n. -0.17:-f: 2t;6 . t;9_ 197. 
DW 1328. ll.. .::n . ,)0 12. 8.o !.l7h. o . o 290. 216. Lho . 1.5 -~i61 61 . O. 218 . 
r-=:L=ru=ki=· n;;......_ __ +-=D=iW-~9,;;:.:C)l:;..:•:.+---,:1=6:..:•-t-..::•:.::.o:;:..+L. _.:.;.O=O"--t--l=L:u:9..:.•,-:hs..:::8-=-· -1-..::i: h·...__7 ::::;_ .. -+-o=•e.;;o~-=1=6=0 .::...i· l-=lili=0~-:.+-c;0:..1~·-t--=8;.:.•~o ~
1~"~\ j: %9. JI 18. 13L. 
Larned DW 616.. 19. .26 . 00 70. 1r;. l1l1 . O. O 278. 62. 162. 1.r; -,;c 216. 8. 228~ 
Lawrence Su 240. 9 . 4 . 10 .oo 32. 7.4 28. 9. 6 44 . 57. 4-0 . 3.4 110. 58 . 52. 
-~ , 
t-=L:.=.ee1;;;;..~v;..::e~nw.:..:..:o::-=r_:;t.:.:.h_--+-=S:.::u'--t-~ 1l19:..:•-+-~c;:a::._.,.~4 i-.::•~o6::::..· -+-~•00::'..!:~:.-· ~1"1..:.. -+-= h. 0=4-~ 7L..!::....41::..:l~•:___.J--~ L.·~O •~.:::.;16:::.::6~•+.-:2=-=2~•-¼-...t.3~. 8~ -- 99. 48. 51. __ .












575 . JO. . 08 · .29 ll 7_., 24. 40 . 0 . 0 401. 97. 29. 6 . 2 ~ 5 -_- 39J. 61 . 329. 
r,;- -~- -
. 12 -. 00 96 . 9.h lu. o . o 10s . 2h. 18. 9. 3 ~-ft~l ~ 278. 28. ?C:O. - . 
. 0 7 eOO 80 . 1t 1. 46 . o . o 44h . 29. 30 . 49. I - 0 .... 2~ 376. 12 . 364 • . 
26r:;._ 28.. . 06 L2. 16 . 20. 1m,. '30 . 11. 12. 20 . 1r;1. 
211. 3.6 . 02 .oo uB . h.8 10. o.o 102. 60 . 10 . l . S S6. 8h. 
2r;7_ 10 . .22 -00 i;B. 7 . 6 20 . o.o 203. lS . 1c: 19. -o,-,.-6 - 176 . 1 n. 166. 
1 1 . Q'.) r;r;. 22. 28 . ? 1 8 . 72. l c; . 16 . 
i;90 . l h . • 10 I . OJ c:1. n. 112 . o . o 1or;. 262. 1ic:. 20 . o. 1 _ 196 . 110 . 8.6 .• 
(1) (2) (3) . (4) CS) (6) ( 7) ( 8) (9 ) (10) . (11) (14) (1.~J I (10) 
Cit Source co 
Lindsbor SW 
Linn SW 447. 12~ 
Little iver SW 1 • 
Lo an S'l{ 
Lon ford DW 



























(2) (J) 1 (4) 
~ f r ,:Hf 
SN 
DW 
(7) (8) (9) i (10) c11) I c1s)1 
I • 
~ =-+-~u.-.pc.......,_~'r.T...A... i 
i 
I 
(1) (4) < s) < 6 > < 1 > cs) l c 9) i < 10) (13)1 (14) ! (15) 
I it !- ----1l.a~---~~~..:..L!:~!=!.=.la~{--":...£.....-t-~-+-~t-m.c..-1-~-t~~~~-t-~"r-t~-=--~~-+~--rW=-f-!-! 


























Su --- -- i---=-=--t--=-"-=-t-----=='-=-11-~=--1--=<-~-==-=--,f--.........,.'-1-='---1--""--'~-+-=~'-+-----'-'~1----"=-+----'=-£.=-+~~~~.,...'---+ 
S"/u 
jJarson§, ___ -+-~-+-~+--'~-+-~~----">£:,,!.__./--~'-l--~Lk...1-_,,b...JLA-+-
r , __ Peab~ ____ _ 
(1) (2) l o) ; (4) (5) (6) ( 7) ( 8) (9) (10) ! (11) (12) (lj) \.LI } I \ .J.U J I SiO Cit S:Jult:e T.S. Fe co HCO so N.C.BJ T.A. 
_ _ Perry ______ _ _D1L _t 7.2 125. 15. 
_ _per'-! DW 
Phillips bur s~v 




__ _Egrt.i§_ _ _ • 79 102. 
__ Po_t_win 20. 26 ~_o 31Qi. 
Prairie View 37. .oo 66. 222_!_ -· ·--·· ------ - - -
(_ fra-tt q:'i __ .oo 63. J:2]__! __ 
: Preston SV'l 330. 17. -· 





Randol h ! 
~nsom 
Readin .. 10 2. 
Re ublic .oo B.o 




I \.L J J \'-/ \.)/ \L+J \..JI \UJ \ I I \ U/ I \7/ \ ... v' ,~~, ,--, , - -, I , - .. ,. . - I 1 
M b~-I Ci t_y_ __ _ _ -~~e T.~_!_ -~ Fe _ _¥Il_ _g~_ _co~_ 1194- 294--. .. c.! ___ NO._ F T .H4 tl~JiLLA,._ 
21.__ I -1.BJ_ _ - .J 2,r; ·--I B,QbiD~QD i SW _5-60~_ _28. .O t' --t2..0 ll8. _ _n _() 2BL. 112. -31.._ _ :22..._ f"\ ,!'\o _ 7Cl , 
Rolla D7l h.99. 2?. . 01 .0Q_ 69. 28 . r:;1. o_._Q -~k _l_6] aa LJ1-9- _lZ...__ _jh~-~4--- 101. Hll,. 
Rossville _ fili _ _ ~J,__.._ c..-Jlu_ ___ ._Q2 _ _ .J.g_ _2_1. __ J8!,___ _2_2_~ _ c-9..& _ _Tu_h_ _ _21.t_ _ 2_5..e_ -2..J. _ ~J_ ~01. __ _20. .2fil_. __ 
Russell Su 2L.8. lh .. _,.08 _ • .00 __ --21 .. 1.c; L8. 2.2_. __ _ _ll- 61, - _Jh. I, () n.7 7), - l 7 _ r:, 7 -
St. Francis SW 6~2. _.hlu. .nr; .00 81 .. ~ --~-1L_ ._Q.O 121._ _J.l&._ 36. ?), Jx1_ _j.22....__ r;o _ ?f--.~_ 
St. John S"'T 1, 104. 1 c;. • ~h .oo r,9. 8. 8 h2_ • Q.() 227. 22- <L lQ. A r~ lfil._ _ _o___ J,_66_. __ 
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STUDY MADE AT LA CROSSE 
It is nCM generally accepted that mottled enamel is caused 
by the use, during calcification of the teeth, of drinking water 
containing an excess of fluorides. The s everity of the mottling 
is in direct proportion to the fluoride content, with some mottling 
occurring from the use of water containing one part per million, 
and the condition being more severe as the concentration increases. 
In the higher concentrations, two parts per million, there is 
considerable pitting an:i corrosion of the enamel and deep stain. 
In the lower concentrations, one or two parts per million, the 
enamel is strong, not pitted, and stained to a greater or lesser 
degree (Smith, Lantz, and Smith 1935). 
As was stated before, the city of Lacrosse was chosen for 
the study of dental fluorosis because it has more parts per million 
of fluorine as fluorides in its water than of any other ci ty in 
Kansas . 
Sampling method. The group examined was selected in the 
following manner. The grade school was visited and t he purpose 
of the survey explained to t re teacher and th:l pupils. Those 
children from the ages of nine through twelve years were chosen 
because calcification of the teeth is completed during this age 
range. Complete mottling should have occurred by this time if 
the teeth are going to be affected. The children who stated that 
they had lived in the city continuously since birth and had always 
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used the public water supply for domestic purposes were assembled in 
a separate group. This group was then further questioned to deter-
mine whether or not there had been any interruptions in the con-
tinuity of their residence and the use of tre water. The child was 
eliminated if there had been a break in his continuity of residence. 
Examinations. The examinations were made in natural light 
with the child seated and facing the window. Only white children 
were included in this stuqy. The number of males and females was "' 
approximately equal. 
Classification of defects. In the beginning of this paper 
it was stated that in the measurement of effects of the teeth that 
they could be divided into six different classes, but for 
statistical purposes in this study they shall only be classified 
as either normal or affected. 
Results. The results found in this study were very 
astonishing. Statistical data is shown in Table II. 
The table shows the method of distributions sampled. The 
Chi-square test, an index of dispersion, was used for the cal-
culations of the significant results. This test provides a 
measure of tre deviation of the observed samples from those ex-
pected under the hypothesis that dental fluorosis will not 
appear if fluorides are not present in the water supply. 
The Chi-square of 14.05 with three degrees of freedom 
leads to the conclusion that the distribution of mottled enamel 
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METHODS OF REMOVING STAINS 
Since the cause of this condition is known, its prevention 
becomes a civic or individual responsibility of obtaining a water 
supply containing less than one part per million of fluorides, and 
therefore is not a problem of the dental profession. The treatment 
of teeth already affected is the concern of the dentist and will be 
as long as conditions of this type occur. As this condition has 
been reported from 28 states of the United States, and all continents 
of the world, the dental profession will have the responsibility 
of caring for it for years to come (Younger 1942). 
There have been three relatively successful methods of 
removing stain from mottled enamel. These methods are: (1) grinding 
and polishing of the stained surfaces, (2) topical application 
of 18 per cent hydrochloric acid to the stained surfaces, and (3) 
bleaching with hydrogen peroxide. 
FLUORIDATION OF WATER SUPPLIES 
Many people are familiar with the effects of fluorides in 
preventing decay. Dental research has proven that areas endemic 
with fluorides have a reduced number of dental caries among its 
people. In the study made at La Crosse it was noticed that the 
persons had very few cavities. 
The fluoridation of public water supplies is now widely 
accepted as another method of reducing the pr'evalence of dental 
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caries. Of all the methods used for prevention of dental caries, in-
cluding toothbrushing, restriction in the consumption of concentrated 
sugar and topical application of sodium fluoride, fluoridation offers 
the greatest hope for preventing caries because of its eaey applica-
tion for large numbers of people and its relatively low cost. 
Many uninformed people object to the use of this chemical 
compound in public drinking water owing to the fact that excessive 
amounts are harmful. The same objections were raised when other 
chemicals first were used in water for purifying agents. Authorities 
have carefully investigated the possible effects from fluoridation. 
No evidence has been presented that water containing one part per 
million of fluorides will produce an;y toxic effects, but will reduce 
the prevalence of tooth decay. 
A number of fluoride compounds may be used for .fl.uoridati on. 
Some are preferred more than others because of their present avail-
ability, cost, purity and freedom from undesirable contents. The 
following compounds are usually used depending upon the choice and 
the method of application by the city water department: sodium 
fluoride, sodium silicofluoride, and bydrofluosilic acid. 
The cost of fluoridation is small considering its benefits. 
The cost varies from four to fourteen cents per year per person 
depending on the type of feeder used. 
It should be pointed out, however, that fluoridation is 
not a cure-all. Tooth decay will not be completely eliminated. 
Other conditions, in addition to a certain amount of tooth decay, 
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will still require tre attention of the dentist and the observance 
of other dental health practices. 
Reductions in dental caries experience have been reported 
in all communities in which study projects have been undertaken. 
Ottawa is the only town in Kansas that has fluoridation of their 
water supply at the present time but several others are considering 
the process in tbe very near future. 
One of the best examples of tre benefits derived from 
fluoridation was reported from Sheboygan, Wisconsin, where the 
number of five-year-old caries-free children increased from 
26.92 per cent in 1946 when fluoridation was begun t o 43.1 per 
cent in 19.50. 
SUMMARY 
In view of this study several interesting conclusions can 
be drawn. The writer of this paper, a pre-dental student, has 
gained considerable knowledge in tre field of dental science. 
The stucy of dental fluorosis has cane a long way since 
Dr. McKay first started the studies back in 1916. Mottled enamel 
was known previous to this time, but nothing was done about it or 
had its cause been determined. 
In the study ID9.de the author has started at the very 
beginning of tooth development and las given methods of reduc-
ing dental caries by proper care and attention. The main basis 
of stucy in this paper was one of the man,y defects of the teeth. 
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This study was the defect caused by too much fluorine in the water 
supply as fluorides. The following conclusions can be drawn from 
the study: 
1. Fluorine is the cause of mottled enamel in this area. 
2. Mottled enamel is the only lmown water-borne disease 
in dentistry. 
3. Mottled enamel can occur in nonendemic areas; but only 
by chance which was shown to be one in one-hundred 
chances of being affected as shown by the Chi-square 
formula of deviation. 
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